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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1. [jj] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 46 and 47 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Q Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box 11 Observations where unity of invention Is lacking (Continuation ot Item 2 of first sheet) 



Thfe International Searching Authority found multiple inventions in this international application, as follows: 



see additional sheet 



□ ajl/Wred additional search fees were timely paid by the applicant, this International Search Report covers ail 
searchable claims. 



2. Q As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3. |] As only some of the required additional search fees were timely paid by the applicant, this international Search Reoort 
1 1 covers only those claims tor which fees were paid, specifically claims Nos.: 



4. | y | No required additional search fees were timely paid by the applicant. Consequently, this 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-5, 28-42, 46, 50-76 



International Search Report is 



Remark on Protest 



F^j The additional search fees were accompanied by the applicant's protest. 
| | No protest accompanied the payment ot additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: l-5 t 28-42, 46, 50-76 

Method for identifying a virulence gene of M. marinum, 
avirulent M. marinum, isolated nucleic acid comprising 
oligonucleotide of SEQ ID NO: 4, 6, 8, 11, 13, 21, 23, 25, 
27, 29, 31, 39, 41 and nucleic acids which is complementary 
to or which can hybridize under conditions of high 
stringency to a portion of said nucleic acid identified by 
said SEQ ID NOs, pharmaceutical composition comprising 
avirulent M. marinum bacterium, attenuated M. marinum 
vaccine comprising said avirulent bacterium, method for 
isolating a mutagenized M. marinum bacterium which exhibits 
reduced virulence in a host. 



2. Claims: 6-27, 43-45, 47 

Method for identifying a virulence gene of M. tuberculosis, 
method for generating avirulent M. tuberculosis bacterium, 
avirulent M. tuberculosis comprising one or more mutated 
genes according to claims 9-27, pharmaceutical composition 
comprising avirulent M. tuberculosis bacterium, attenuated 
M. tuberculosis vaccine comprising said avirulent bacterium. 



3. Claim : 48 



An isolated polyketide made by the M. marinum polyketide 
synthase gene. 



4. Claim : 49 



An isolated polyketide made by the M. tuberculosis 
polyketide synthase gene. 
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International filing date (day/month/year) 
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Applicant 

UNIVERSITY OF MARYLAND 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 



II 
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III 




IV 
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V 




VI 
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VII 


El 


VIII 


£3 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 



Date of submission of the demand 
12/04/2001 



Date of completion of this report 
11.02.2002 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office - P.B. 5818 Patentlaan 2 

NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 

Fax: +31 70 340-3016 



Authorized officer 
Montero Lopez, B 

Telephone No. +31 70 340 3739 
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International application No. PCT/US00/255 1 2 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -60 as originally filed 



Sequence listing part of the description, pages: 

1-17, filed with the letter of 1 - 1 1 -2000 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
K furnished subsequently to this Authority in written form. 

H furnished subsequently to this Authority in computer readable form. 

IS The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

H The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Claims, No.: 



1-76 



as originally filed 



Drawings, sheets: 



1/16-16/16 



as originally filed 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

G3 claims Nos. 6-27, 43-45, 47-49 and claims 46 and 47 with respect to industrial applicability, 
because: 

the said international application, or the said claims Nos. 46 and 47 with respect to industrial applicability 
relate to the following subject matter which does not require an international preliminary examination 

(specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements belovrf or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

K no international search report has been established for the said claims Nos. 6-27, 43-45, 47-49. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



30, 32-34, 36-42, 46, 53, 55-57, 59-76 
1 -5, 28, 29, 31 , 35, 50- 52, 54, 58 



Inventive step (IS) 



Yes: 



Claims 



No: Claims 1-5,28-42,50-76 

Industrial applicability (IA) Yes: Claims 1-5, 28-42, 50-76 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

1. Claims 46 and 47 relate to subject-matter considered by this authority to be covered 
by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(l) PCT). 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : A. TALAAT ET AL.: 'Use of signature-tagged mutagenesis to identify 

Mycobacterium marinum genes required for in vivo survival in the goldfish 
model of Mycobacterial infection.' 99TH GENERAL MEETING OF THE 
AMERICAL SOCIETY FOR MICROBIOLOGY, ABSTRACTS IN MICROBIAL 
PATHOGENESIS/GENERAL MEDICAL MICROBIOLOGY, vol. 99, no. 
29/B/D, Abstract B/D-15, 30 May 1999 (1999-05-30) - 3 June 1999 (1999- 
06-03), pages 31-32, XP000978661 Chicago, Illinois, USA 

D2: COLE S T ET AL: 'Deciphering the biology of Mycobacterium tuberculosis 
from the complete genome sequence' NATURE, MACMILLAN JOURNALS 
LTD. LONDON, GB, vol. 393, no. 6685, 11 June 1998 (1998-06-11), pages 
537-544, XP0021 54587 ISSN: 0028-0836 

D3: WO 99 09186 A (PORTNOI DENIS ;GUIGUENO AGNES (FR); LIM ENG 
MONG (FR); GICQUEL BRI) 25 February 1999 (1999-02-25) 

D4: DATABASE EMBL [Online] Accession number: AI592454, 26 April 1999 

(1999-04-26) M. MARRA ET AL: 'The WashU-NCI mouse EST Project 1999' 
XP002161752 

D5: TALAAT A.M. ET AL: 'Goldfish, Carassius auratus, a novel animal model for 
the study of Mycobacterium marinum pathogenesis.' INFECTION AND 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 
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IMMUNITY, (1998) 66/6 (2938-2942)., XP000979750 

1. D1 discloses the use of an IS1096-derived transposon and signature tagged 
mutagenesis to identify genes of Mycobacterium marinum required for in vivo survival 
in a goldfish model, in order to screen for virulence factors. Transposition of IS1096 in 
the M. marinum genome was random and the first screening resulted in the 
identification of 13 attenuated mutants. The abstract concludes that the "application of 
STM to screen for virulence genes of M. marinum may allow the identification of the 
first virulence gene of this organism." 

1.1. The present application does not satisfy the criterion set forth in Article 33(2) 
PCT because the subject-matter of claims 1 to 5 and 50 is not new in respect of 
prior art as defined in the regulations (Rule 64(1 )-(3) PCT). 

2. D2 discloses the complete genome sequence of M. tuberculosis, where the 
sequence Accession number MTV043 has a 95.799% identity in 169 nucleotides with 
SEQ ID NO: 4 of the present application, a 78.571% identity in 244 nucleotides with 
SEQ ID NO: 1 1 and a 73.169% identity in 388 nucleotides with SEQ ID NO: 25. 

2.1 . Consequently in the light of the disclosure of D2, the subject-matter of claims 
28, 31 , 35, 51 , 54 and 58 is not novel according to Article 33(2) PCT. 

3. D3 also discloses nucleic acid sequences from Mycobacteria, including sequence 
Accession number X34160 which has a 85.799% identity in 169 nucleotides with SEQ 
ID NO: 4 of the present application. 

3.1 . Consequently in the light of the disclosure of D3, the subject-matter of claims 

28 and 51 is not novel according to Article 33(2) PCT. 

4. D4 discloses a sequence Accession number AI592454 which has a 96.957% identity 
in 230 nucleotides with SEQ ID NO: 6 of the present application. 

4.1 . Consequently in the light of the disclosure of D4 the subject-matter of claims 

29 and 52 is not novel according to Article 33(2) PCT. 
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5. The subject-matter of claims 30, 32-34, 36-42, 46, 53, 55-57 and 59-76 has not been 
disclosed in the state of the art and, therefore, these claims are novel according to 
Article 33(2) PCT. 

6. Document D5 is considered to represent the most relevant state of the art. D5 
discloses the animal model for studying Mycobacterium marinum using goldfish, where 
the paper concludes, page 2942, that the authors "plan to use this model to screen for 
potential virulence mutants of M. marinum: 1 The subject-matter of claims 30, 32 to 34, 
36 to 40, 53, 55 to 57 and 59 to 76 involves M. marinum virulence genes. 

6.1 . The problem to be solved by the subject matter of claims 30, 32 to 34, 36 to 
40, 53, 55 to 57 and 59 to 76 may therefore be regarded as the provision of M. 
marinum virulence genes where the solution is provided by the nucleic acid 
sequences of claims 30, 32 to 34, 36 to 40, 53, 55 to 57 and 59 to 76. This 
solution cannot however be considered as involving an inventive step (Article 
33(3) PCT) as the person skilled in the art is already directed towards the 
screening for potential virulence mutants of M. marinum through the use of the 
goldfish model of D5. Considering the above problem the person skilled in the art 
would apply the teachings of D1 , using the goldfish model of D5 and as a matter 
or routine identify the virulence genes of M. marinum. The present application 
does therefore not satisfy the criterion set forth in Article 33(3) PCT as the 
subject-matter of claims 30, 32 to 34, 36 to 40, 53, 55 to 57 and 59 to 76 does not 
involve an inventive step (Rule 65(1 )(2) PCT). 

6.2. The preparation of a pharmaceutical composition or an attenuated M. 
marinum vaccine comprising an avirulent M. marinum bacterium, as known from 
D1 , combined with a pharmaceutical^ acceptable carrier, is a matter of routine not 
considered to involve an inventive step on behalf of the person skilled in the art. 
The subject-matter of claims 41 and 42 is therefore also considered not to involve 
an inventive step according to Article 33(3) PCT. 

7. For the assessment of the present claims 46 and 47 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to 
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the use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a compound for 
the manufacture of a medicament for a new medical treatment. 

Re Item VII 

Certain defects In the international application 

1. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in document D1 is not mentioned in the description. 

Re Item VIII 

Certain observations on the international application 

1 . The application does not meet the requirements of Article 6 PCT because claims are 
not clear for the following reasons: 

1.1. Claims 28 to 40 and 51 to 76 include fragments or variants of the claim 
nucleic acid, however the fragments or variants are not defined in terms of any 
technical features. Due to the fact that said fragments or variants are so vaguely 
defined, known fragments are also encompassed by such a general definition, 
according to Articles 6 and 33(2) PCT. Such broad claims to the polynucleotide 
fragments lack a functional limitation in order to clearly and unambiguously 
distinguish the fragments claimed in the present application from any generally 
known fragments. 

1.2. Furthermore, use of the term "consisting essentially of..." used in claims 51 to 
63 also renders the scope of the claims unclear and open to interpretation. 

1.3. It appears from the description as a whole that the virulence genes identified 
by the SEQ ID NOs are an essential technical feature of the present invention. 
This essential technical feature is however not present in independent claims 1 
and 50. Said claims therefore lack clarity according to Art. 6 PCT taken in 
combination with Rule 6.3 (b) PCT (see also PCT Preliminary Examination 
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Guidelines III.4.3). 

1 .4. Claim 50 does not meet the requirements of Article 6 PCT in that the matter 
for which protection is sought is not clearly defined. Through the use of the term 
"in a manner effective to produce..." the claim attempts to define the subject- 
matter in terms of the result to be achieved which merely amounts to a statement 
of the underlying problem. The technical features necessary for achieving this 
result are however missing. 
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I. Basis of the report 



1 . This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments ). 



the international application as originally filed. 
^ the description, pages 3-8 , as originally filed, 



the claims, 



pages 
pages 
pages 

Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



Ua,2 



filed with the demand, 
m , filed with the letter of 
m9 filed with the letter of 



07 January 2002 (07 0 1.2002) 



1-4 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



07 January 2002 (07.01 .2002) 



the drawings, 



sheets/fig 
sheets/fig 
sheets/fig 
sheets/fig 



1/1 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: 

I 1 the description, pages 

I 1 the claims, Nos. 



I I the drawings, sheets/fig 



3 I I This report has been established as if (some of) the amendments had not been made, since they have been considered 
' 1 — 1 to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

4. Additional observations, if necessary: 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: 1 1 . 3 



The validity of the priority claimed has not been 
checked. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-4 



1-3 



1-4 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 



1. This report makes reference to the following 
documents : 

Dl: EP-A-0 834 294 
D2: DE-A-195 43 110 
D3: US-A-4 436 684. 

2. Document D3 , which is considered to be the prior art 
closest to the subject matter of Claim 1, discloses 
(cf. column 2, lines 3-50; column 15, lines 32-59) a 
method of fabricating a bone implant, in which 
method there is made of the patient's defective body 
bone a computer tomogram, with the aid of which an 
artificial model is made of the defective body bone, 
a settable impression compound being poured into the 
region of the bone defect on the model, and the 
impression compound being set to form a moulded 
piece . 

The subject matter of Claim 1 differs from the 
method defined in D3 , firstly in that the fabricated 
bone implant is suitable for the purpose of fitting 
an artificial socket into a defective bone; secondly 
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in that the impression compound is moulded for this 
purpose in such a way that it forms a seat for an 
artificial socket; and, thirdly, in that scanning of 
the set moulded piece enables there to be a created 
on a cutting machine a replica of the moulded piece 
which is cut from a piece of preserved cancellous 
bone . 

The subject matter of Claim 1 is therefore novel 
(PCT Article 33 (2) ) . 

The problem addressed by the present invention can 
therefore be seen as being to provide a method of 
fabricating a bone implant for the purpose of 
fitting an artificial socket into a defective bone, 
whereby the planning and operation of a bone defect 
can be simplified, the implant thus obtained being 
made from a material that is suitable for the 
treatment of bone defects and can be inserted into 
the bone defect to give an accurate fit. 

The solution to this problem as proposed in Claim 1 
of the present application involves an inventive 
step (PCT Article 33(3)) for the following reasons. 

The use of a machine similar to that in method 
step d) of Claim 1 is described in D3 (see column 3, 
lines 10-17) . In D3 , however, the machine is used 
either to fabricate the bone implant from a piece of 
synthetic material (cf. column 12, lines 38-48; 
column 5, lines 26-33) directly from the computer 
tomogram data relating to the bone defect, or to 
make a mould which is used to cast the bone implant 
(cf. column 15, lines 32-59). 
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The use of a cutting machine to fabricate a bone 
implant from a piece of preserved cancellous bone is 
neither known nor obvious from any of the available 
prior art documents. 



The fabrication, using an artificial model of the 
body bone, of a moulded piece from a settable 
impression compound in order to create a replica of 
the moulded piece from a further material on a 
cutting machine by scanning is neither known nor 
obvious from the available prior art. 

3 . Claims 2 and 3 are dependent on Claim 1 and 
therefore also satisfy the PCT novelty and inventive 
step requirements . 

4. The subject matter of independent Claim 4 does not 
involve an inventive step and does not therefore 
satisfy the criterion of PCT Article 33(3) . The 
reasons are as follows. 



Claim 4 relates to a bone implant which is made out 
of preserved natural cancellous bone and which can 
be fabricated by a method according to any one of 
Claims 1 to 3 of the present application. 

Document Dl , which is considered to be the prior art 
closest to Claim 4, discloses (cf . column 5, 
lines 13-40; and Figure 6) a bone implant to support 
the fitting of an artificial socket into a defective 
bone, which implant can be made by a method 
according to any one of Claims 1 to 3 . 

The subject matter of Claim 4 differs from the 
implant described in Dl in that it is made from 
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preserved natural cancellous bone. 



The problem addressed by the present invention can 
therefore be seen as being to provide a bone implant 
from a material that is suitable for the treatment 
of bone defects, that retains the biomechanical 
properties of the lost bone substance, and that can 
be reconstructed. 



The subject matter of Claim 4 concerns only a new 
use of the material "preserved natural cancellous 
bone" which is known from D2 . At the same time, 
however, the only properties of said material that 
are used are those likewise already known from D2 , 
column 3, line 4 8 to column 4, line 12. The subject 
matter of Claim 4 does not therefore involve an 
inventive step. 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

1. Contrary to PCT Rule 5.1(a) (ii) , the description 
does not cite Dl, D2 and D3 or indicate the 
relevant prior art disclosed therein. 

2. The description is not consistent with the claims 
(PCT Rule 5 . 1 (a) (iii) ) . 
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